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proposes to bring out trienniaily. The present two volumes 
form a continuation, and extend as far as § 5 of the second 
chapter in the second book. The author proceeds on the 
same lines as formerly, and places before the reader 
in a concise way all the new methods of development, 
measuring lenses, apparatus, &c., from the particulars 
of constitution which characterize developers down to 
the latest form of kodak or tie camera. Not only is 
each subject treated with the greatest care, but 
illustrations are numerously distributed. That which 
will add great value to the work as a whole is the inser¬ 
tion of references, for what, after all, is more annoying 
than having to wade through a great quantity of literature 
when the presence of one or two words would have 
eliminated all trouble ? W. 

The Reliquary: Quarterly At cluzological Journal and 
Review. Vol. VI. (New Series). (London : Bemrose 
and Sons, 1892.) 

THIS volume consists of the four numbers of The Reli¬ 
quary which have appeared during the present year. 
The contents include many things which do not quite 
come within the scope of NATURE ; but it is satisfactory 
to be able to note that the writers, speaking generally, 
have done their work in a thoroughly scientific spirit. 
Mr. J. Lewis Andre contributes an interesting and well- 
illustrated paper on leather in the useful and ornamental 
arts, and a clear account is given by the editor of a part 
of an early dial, bearing runes, which he was lucky enough 
to find some months ago in the churchyard of Skelton, 
Cleveland. An illustration gives a good impression of 
the general character of the stone, the runes on which, 
according to Canon Browne, are “ Danish.” Among the 
other papers are two articles, by Mr. D. A. Walter, on 
ancient woodwork, and a discussion, by the Rev. A. 
Donovan, of some of the problems connected with the 
career of Columbus. 


LETTERS TO THE EDITOR. 

[ The Editor does not hold himself responsible for opinions ex¬ 
pressed by lus correspondents. Neither can he undertake 
to return , or to correspond -with the writers of. rejected 
manuscripts intended for this or any other part 0/ Nature. 
No notice is taken of anonymous communications .] 

Nova Aurigte. 

On October 5 the Nova Auriga; was again observed under 
favourable circumstances, and the observation as to precautions 
in focussing necessary on account of chromatic aberration of 
the refractor was amply verified. [Nature, September 22, p. 489, 
in which note two corrections should be made : eighth line, tor 
“varying” read “ranging,” and fourteenth line, for “(?F)” 
read “(?G)”] The line near C was distinctly seen at times; 
but the blue and violet lines observed on September 1 4 were 
not seen ; the three green lines were very distinct. 

On October 14 the red line was much fainter, but there was 
an obvious bright line in the yellow, which may be the line 
which Dr. Copeland estimated as 580U on August 28 (Nature, 
September 15), or may be that which has been measured several 
times at the Lick Observatory (Astrophysics, October, p. 717)1 
and appears to have a wave length of about 575. It had escaped 
my notice before, but I was induced to look most carefully in 
the yellow by considerations arising out of an attempt to recon¬ 
cile Mr. Barnard’s observations of apparent nebulosity surround¬ 
ing the Nova, as seen in the 36-inch refractor at Mount 
Hamilton, with my own observations of September 14. Mr. 
Barnard’s “stellar nucleus ” was the difficulty. There appears 
to be no doubt that the Nova Is emitting a spectrum similar to 
that of a planetary nebula, but it seems to me necessary to have 
further spectroscopic evidence before it is established that 
nebulous extension can be seen ; if it is to be seen with a simple 
eyepiece, it must be looked for in a reflecting telescope, as the 
following considerations will show. 

Prof. Keeler’s study of the chromatic correction of the Lick 
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Refractor shows (“Pub. Ast. Soc. Pacific , f * Vol. II. p. 164) 
that the circle of aberration of F light on the focal plane for the 
D line has a diameter which is in teims of the focal length 
X000349. We may take this diameter as very nearly that of the 
circle ol aberration of D light on the focal plane for the F line. 
Thus if a star emits only D and F light, and the F light is 
focussed, then the D light will fill a circle nearly 7" in diameter, 
and the star will look like a planetary nebula with a stellar 
nucleus. If the star emits light of wave lengths 500 and 575, 
then interpolation based on Keeler's measurements shows that 
round a stellar nucleus in the focus for wave length 500 there 
must be a circle of aberration of nearly 4 " diameter. 

Mr. Campbell found lines of wave lengths 500 and 575 in the 
spectrum of Nova Aurigse with respective intensities 10 and r. 
Mr. Barnard describes the appearance of nebulosity as “pretty 
bright and dense, ,J and as measuring 3" diameter. My own 
inability to see either the circle of aberration for the yellow line 
when the green was focussed, or the alleged nebulosity, may be 
explained in several ways (e g . smaller aperture of object glass, 
climatic conditions, &c.). The spectroscope could probably 
decide the question at Mount Hamilton by showing whether 
the minimum length of any of the lines is that corresponding 
with 3" diameter on the slit. I have not been able to do more 
than observe that the yellow line is not visible when the 500 
line is focussed on the slit of a spectroscope having an effective 
dispersion of two 6o° prisms. H. F. New all. 

Observatory, Cambridge, October 24. 


Formation of Lunar Volcanoes. 

While we have, on the lunar surface, a series of markings 
so evidently volcanic that no one thinks of applying any other 
term to them, we have on the other hand no explanation of 
their mode of formation which will stand examination. The 
explanation given by Messrs. Nasmyth and Carpenter in their 
splendid work on the moon, founded upon explosive expulsion 
of lava, fails to satisfy the mind when applied to wide craters 
with a low wall such as Shickard or Grimaldi, of which there 
are so many on the moon, and which look more like some dis¬ 
turbance in a semi-liquid surface than an accumulation of 
volcanic debris. 

The umbrella-like eruption figured in Messrs. Nasmyth and 
Carpenter's book does not represent any phenomenon within our 
experience, as the erupted material (unless light enough to be 
driven by wind) invariably falls back int o the neighbourhood of 
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the vent, and we could not conceive of its being shot neatly 
out twenty-five miles on every side to form the familiar ring. 

An explanation of the mode of formation founded upon lunar 
tidal motion occurred to me about seventeen years ago, from 
observations on a cooling slag ; but until the recent publication 
of Mr. Darwin’s work on the history of the tides I was doubtful 
if that force were sufficient to account for observed results. 

I had noticed that the rise and fall of a fused slag through 
holes in its solidifying crust, formed craters exactly like those in 
the moon ; and I enclose a photograph of a piece of that slag 
in which is reproduced all the salient features of the lunar 
surface. 

The mode of formation was as follows :—• 

The fused liquid (which was potash “black ash ” containing 
a mixture of substances of very varied melting point) was still 
giving off some gas, which escaped as at a in Fig. I, building up 
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a miniature crater as at b 9 c, d. But the crater vent becoming 
intermittently choked, the accumulation of gas beneath the crust 
caused the liquid “ lava ” to rise through any neighbouring holes 
as at £,/> giving rise to a ring crater. The pressure of the ac¬ 
cumulated gas now drove out the obstruction in a , when the 
liquid lava receded in e as at^. This intermittent action went 
on till the crater i was built up — entirely by “ rise and fall ” (as 
of a tide), no gas escaping at this hole. 

In the case of the moon the rise and fall would be caused by 
the tidal motion of the still liquid interior. The solid crust 
would resist the periodic rise of the liquid interior, and the 
liquid would well through the crust and recede again as the 
wave passed. 

When the crust was thin, and the lava very liquid, the large 
ring structures would be formed, as the lava would flow far ; but 



Fig, 2. 


as the crust got thicker and the lava more viscid, the more 
striking craters like Copernicus would be built up. When the 
vent was very small, or the lava very viscid, the exuded lava 
would build up mountain ranges, or peaks like Pico, as it could 
not flow far, and would be cooled too much to allow of its flow¬ 
ing back with the ebb tide. 

The existence of the cause proposed by Messrs. Nasmyth and 
Carpenter, viz., expansion on solidification, is very doubtful. 
The proof they adduced was that a piece of solid slag would 
float on liquid slag. But when slag solidifies it becomes filled 
with small cracks, which doubtless CGDtain air, and so aid in the 
flotation. When I was working at this subject I had some slag 
poured into an iron mould kept cool by immersion in water. 
When the slag had cooled a distinct depression was seen on the 
upper free surface, showing that the slag had contracted during 
solidification. No doubt its contraction or expansion will de¬ 
pend upon its composition, and we do not know the composition 
of the moon’s surface, but we need not depend upon a doubtful 
property for an explanation when a set of conditions have 
existed which must have yielded an ample force for the pro¬ 
duction of the observed results. 

In the photograph marked Fig. 2, at a can be seen a crater 
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with a raised floor and a central cone, at b a crater filled to the 
lip like “ Wargeniin,” while on the plain near b, and round the 
open crater c, will be seen numerous minute craters, as on the 
rfioon’s surface in the neighbourhood of “Aristotle” or 
“ Copernicus,” while in other photographs are seen walled 
plains like the “Mare Crisium,” so that all the important 
features of lunar topography are reproduced in this slag, and 
there are many minor points of agreement which cannot be gone 
into in the limits of a letter. 

Although I have always considered the tides the cause of the 
wonderful lunar configuration, I was not satisfied that that cause 
alone was of sufficient magnitude, till the work of Mr. Darwin 
placed the matter in such a clear light that I now venture to 
submit the idea to your readers as a feasible explanation of the 
familiar lunar features. J. B. Hannay. 

On the Need of a New Geometrical Term—“Conjugate 
Angles.” 

In geometrical discussions, such as arise out of a great 
variety of physical problems, it is frequently necessary to refer 
to an acute or obtuse angle A as being equal to another acute 
or obtuse angle B, because contained by two straight lines 
which are respectively perpendicular to those containing the 
angle B. Such a statement of the reason of the equality is, 
however, cumbrous, Sometimes, indeed, such angles when 
acute might be described as equal because they are the comple¬ 
ments of equal (because vertically opposite) angles ; but it will 
often happen that the figure does not show the vertically oppo¬ 
site angles that would be referred to. 

I should be glad to know whether there is any term express¬ 
ing the relation in question in use among either English or 
foreign writers, and, in default of such, would suggest that such 
angles be called conjugate, or if greater precision is required, 
rectangularly conjugate, the general term conjugate to be used 
when we wish to refer to an angle A as equal to an angle B 
because contained by sides whose directions are the directions of 
the sides of B, after each has experienced an equal and similar 
rotation in the plane of the diagram, whether the rotation is 
through a right angle or not. 

The shorter inclusive term conjugate could always be used for 
the less general but longer term rectangularly conjugate, when 
brevity was aimed at. A. M. Worthington. 

R.N.E. College, Devonport, October 30. 


Printing Mathematics. 

The main features of mathematical work that give trouble in 
printing are three : the expressing of (1) fractions, (2) powers, 
(3) roots. 

(1) To simplify the expression of fractions we have the solidus 
suggested by Sir G. Stokes. But the solidus has been hitherto 
much less used than it might be, on account of the uncertainty 
as to how far its influence reaches in any expression more com¬ 
plicated than the simplest fractions. This uncertainty can easily 
be removed, and the usefulness of the solidus greatly extended 
by defining more definitely its exact meaning. This is done in 
the simple conventions proposed below. 

(2) To express the process of involution, the sign suggested 
by Mr. C. T. Mitchell in the Electrician, is more concise and 
clearer than that mentioned by Prof. S. P. Thompson in 
Nature. And Mr. Mitchell’s sign, if defined by conventions 
similar to those applied below to the solidus, is capable of a like 
extensive application. 

( 3 ) To express roots we have the sign sj. But, when accom¬ 
panied by a horizontal line above to show the extent of its 
influence, this sign also requires special spacing. But it can be 
brought into line with the rest by the use of the same conven¬ 
tions. 

Taking then for 

a. the sign of division. / 

0 . „ involution . \ 

7. ,, ,, evolution. 

we may use each of these signs in either of two ways :— 

I. Simply as a sign of operation, in which case it can influence 
only the quantities immediately adjacent to it. 

II. In a double capacity— 

(1) As a sign of operation. 
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